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© Apparatus for conveying and grouping products. 



@ A description is given of an apparatus for con- 
veying, collecting and grouping foodstuffs or other 
products, or packs (P) coming from a conveyor (3) at 
the exit from a production line, and directed for 
example towards cartoning, said apparatus compris- 
ing an endless conveyor (T), on which idle trolleys 
(7) run, having on their outside product collection 



pockets (6) and on their inside respective metallic 
plates (8), preferably of copper, at least one linear 
electric motor (9) being located inside the conveyor, 
which generates an electromagnetic thrust flux which 
tends to accelerate the trolleys (7) in the zone where 
such motor (9) is provided. 
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The object of the present invention is an ap- 
paratus for conveying and orderly grouping pro- 
ducts or packs coming one after the other from one 
or more supply conveyors, particularly packaging 
lines in the foodstuffs sector or in other packing 5 
sectors. 

Apparatuses of the 5 above type are already 
known and are mainly utilized for transferring food- 
stuffs or other products, on leaving a wrapping 
machine, to a subsequent packing or cartoning w 
station where such products are taken in groups 
and put into suitable boxes. 

These apparatuses, as far as possible : must 
even out the different feed rate or the discon- 
tinuities of the incoming products. For this purpose, is 
apparatuses have been planned in which the pro- 
ducts are collected individually in independent 
seats or pockets, each carried by a trolley which is 
idle mounted on an endless conveyor. Such trol- 
leys are operated only when the corresponding 20 
pockets have been filled with the product. 

The operating means for the trolleys, which are 
normally idle, consist of purely mechanical means, 
such as, for example, friction shoes, belts, bands, 
and suchlike. This leads to the apparatus having a 25 
very complex structure, but, more especially, these 
means are subject to wear and therefore breaking 
as time goes on. 

This is a serious problem, if it is considered 
that the said apparatuses are, in most cases, in- 30 
eluded in foodstuff production lines, such as lines 
for producing icecream or oven-baked products, 
and for this reason any downtime of the apparatus, 
in order to be able to carry out the replacement of 
a damaged piece, involves considerable loss of the 35 
product, which continues to be fed in by the lines 
upstream. 

The aim of the invention is to eliminate the 
above drawbacks by providing an apparatus for 
conveying, collecting and grouping products or 40 
packs, which is structurally simple and in which the 
risks of failure due to wear have been reduced to a 
minimum, if not entirely removed, by the complete 
elimination of mechanical operating means for the 
independent trolleys. 45 

The aim is achieved, according to the inven- 
tion, by means of the characteristics listed in the 
appended claims. 

In particular, the idle trolleys, which run inside 
an endless conveyor, have an inner plate made of 50 
metal, particularly copper, suitable for receiving an 
electromagnetic thrust flux at certain points of their 
run, generated by special linear electric motors. 

The endless conveyor consists of two double 
lateral chains, whose outer rollers receive their mo- 55 
tion by means of normal toothed sprocket wheels 
and are guided by special chain guides, while the 
inner rollers guide the trolleys which, even though 
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they are idle, advance along the conveyor path by 
the effect of their own weight. 

The linear motors which generate the elec- 
tromagnetic thrust flux for the trolleys are posi- 
tioned at the most convenient points inside the 
endless conveyor, and particularly in the zone 
where the trolleys must collect in order to provide 
for an uninterrupted presence of pockets at the 
point where the products are fed in, and at least in 
the zone where such products collect for subse- 
quent cartoning or packaging. 

Further characteristics of the invention will be 
more clearly understood from the following detailed 
description which refers to an exemplary and non- 
restrictive embodiment, illustrated in the appended 
drawings, in which: 

Figure 1 is a perspective diagrammatic view 
of an apparatus for conveying, col- 
lecting and grouping products ac- 
cording to the invention, with only 
one feeding line; 
Figure 2 is a top plan view of such appara- 
tus; 

Figure 3 is a longitudinal diagrammatic sec- 
tional view, taken along the line Hi- 
ll I in figure 2; 

Figure 4 is a transverse sectional view, taken 
along the line IV-IV in figure 3; 

Figure 5 is a partial diagrammatic top plan 
view of an apparatus according to 
the invention, with two feeding lines 
for the products and with regular 
functioning; 

Figure 6 is a diagrammatic sectional view, 
taken along the line VI-VI in figure 
5; 

Figure 7 is a view like the one in figure 5, 
with irregular feeding of the pro- 
ducts on the two lines; 

Figure 8 is a diagrammatic sectional view 
taken along the line VIII-VIII in fig- 
ure 7. 

In the figures 1 to 4, reference number 3 
shows a feeder belt, coming for example from a 
wrapping machine, by which the products P, which 
may be at irregular intervals, are transferred to two 
variable speed belts 2 and 1, along which pho- 
toelectric cells 4 are located, which detect the 
presence of the products P and the distance be- 
tween them, which may be varied with the sudden 
variation of the speed of the belts 1 and 2, which 
are controlled by an electronic numerical control 
system. In this way a minimum distance is always 
guaranteed between the products, which is in- 
dispensable for their subsequent introduction into 
the individual collection pockets 6, to be described 
more fully later, said pockets moving forward in the 
direction of arrow F (figure 3), along an endless 
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conveyor T. In the final section of belt 1 two side 
belts 5 are provided, which, when particularly high 
speeds are involved, can move slightly in the direc- 
tion of the forward movement of the collection 
pockets 6, acting as a guide for the product P and 
therefore further facilitating its introduction. 

The collection pockets 6 are fixed to respective 
idle trolleys 7, made of antifriction material. 

All the trolleys 7, whose number can vary ac- 
cording to the feeding speeds required, the type of 
grouping desired etc. run on endless conveyor T, 
which consists of two double chains 10, in which 
outer rollers 17 are guided by chain guides 1 1 also 
made of antifriction material, and receive their mo- 
tion by means of normal toothed sprocket wheels 
12 positioned at one end of the path of the endless 
conveyor (figure 3), said wheels being driven by a 
motor 13 (figure 2); inner rollers 18 guide the 
trolleys 7, which, although they are idle, move 
forward along the endless conveyor path by the 
effect of their own weight. 

At the end of the endless conveyor opposite to 
the one where the motorized sprocket wheels 12 
are positioned, a splined wheel 14 is foreseen, 
having a plurality of equally spaced seats 19 on its 
periphery, whose task is that of feeding the trolleys 
7 and the relative pockets 6 in a constant manner 
in the upper loading zone, at the exit from the belt 
1. 

Obviously the grooved or splined wheel 14 is 
operated independently by the sprocket wheels 12 
at variable speed, under control of photocells 4 for 
detecting the product P, in such a way as to enable 
it to adapt to the arrival speeds of the same, given 
that these speeds can vary; in the case of a failure 
in feeding the product, the wheel 14 will stop 
suddenly to avoid pockets 6 leaving the loading 
zone without product. 

Likewise it must be guaranteed that a trolley 7 
must be housed in each seat 19 of the splined 
wheel 14, so a to avoid the product P being trans- 
ferred from the belt 1 to the conveyor T without a 
corresponding collection pocket 6 being present. 
For this purpose, in correspondence with the lower 
inner part of the conveyor T, immediately before 
the splined wheel 14, a linear motor 9 is located 
whose electromagnetic thrust flux acts on the trol- 
leys 7 with empty pockets 6, to ensure a thrust at 
the entrance of the splined wheel 14. This is ob- 
tained by providing on the lower part of each 
trolley 7 a plate 8 made of metal, particularly 
copper (see figure 4 in particular), which consti- 
tutes in particular the secondary to the linear motor 
(primary) by which the electromagnetic flux is 
closed. 

The electric linear motors used in the appara- 
tus according to the invention are to be considered 
as already known in themselves and therefore no 



further description of them will be given. The ad- 
vantage of using such linear motors lies in the fact 
that between them, or better the inductors or pri- 
mary motors, and the plates 8 provided inside the 
5 trolleys 7 a free space is left, and therefore there is 
no physical contact between such elements, and 
so any possibility of wear on the latter is elimi- 
nated. 

Once the product is loaded into a correspond- 

70 ing pocket 6 the respective trolley 7 is liberated by 
further rotation of the splined wheel 14 and is left 
to be transported freely on the upper run of the 
chain conveyor T. In the final zone of the conveyor 
T a lower stop or lock 15 halts the trolleys 7 on 

75 arrival, which collect and allow an upper switch 16 
to move a certain number of products (five in the 
example shown in the appended figures), in a zone 
where they can be subsequently collected by 
known devices, such as collector arms with suck- 

20 ers, hands, robots, unloading hoppers and the like, 
for final packaging in corrugated cardboard boxes 
and the like. In addition to the end timing stop 15 a 
second timing stop 15' is foreseen to determine the 
number of products to be grouped together before 

25 cartoning. 

As shown in figures 1 and 3, a linear motor 9 
can be foreseen also in a switching and collection 
zone to keep the trolleys being driven forward and 
subsequently accelerate them for emptying, when 

30 the stop 15 moves down, after the group of pro- 
ducts P has been expelled from the pockets 6. 

A further linear motor 9 may also be provided 
upstream of stop 15', as shown with a broken line 
in figure 3, to accelerate the moving forward of the 

35 products towards the collection zone, as soon as 
the stop 15' moves down. Obviously the number 
and the position of the linear motors 9 can differ 
according to particular needs. 

It is also clear that the size of the linear motors 

40 9 will also be planned on the basis of particular 
requirements. 

An embodiment according to figures 5 to 8 will 
be now briefly described, using the same reference 
numbers as those already used for the figures 1 to 

45 4 to indicate the same or similar parts. It will be 
noted that the apparatus has not been shown in its 
whole, since it is substantially identical to the one 
already described and from which it differs only in 
that it provides, instead of one, more feeding belts 

so 3 for the products P, with respective variable speed 
bands 2 and 1 and photocells 4 to detect the 
presence of the products P and the distance be- 
tween them. 

In the figures an embodiment with two feeding 
55 lines has been shown, but obviously more lines can 
be foreseen. 

The collection pockets 6 are positioned in the 
respective filling zones by a toothed belt 20 to 
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which they are fed in phase by the splined wheel 
14, consisting in this case of two star disks, be- 
tween which an end portion of the belt 20 is 
positioned. The toothed belt 20 is operated by a 
motor M that is different from the operating motor 
of the star wheel 14. 

If the products are fed regularly (figures 5 and 
6), the toothed belt 20, regularly fed by the wheel 
14, presents two pockets 6 in the loading position 
to collect the products P, that, after loading, are 
taken for a certain length" by the belt 20 and then 
left on the chains 10 of the conveyor T, where they 
move forward by the effect of their own weight 
(figure 6). 

If the products P are fed irregularly, the wheel 
14 interrupts the feeding to the toothed belt 20 of 
the pocket aimed at the line without product (the 
one on the right in the example in figure 7), but 
keeps on feeding the pockets aimed at the line 
where the products P are regularly loaded (the one 
on the left in figure 7). 

Claims 

1. An apparatus for conveying, collecting and 
grouping products or packs (P), coming from 
at least one conveyor (3) at the exit from a 
production line, which are directed towards 
cartoning for example, comprising an endless 
conveyor (T), on which a number of idle trol- 
leys (7) are foreseen provided with respective 
collection pockets (6), into which the products 
(P) are individually received, to be subsequent- 
ly conveyed, collected and grouped, character- 
ized in that inside the said conveyor (T) at 
least one means (9) is provided which gen- 
erates an electromagnetic thrust flux in the 
direction of the forward movement of the con- 
veyor (T), said flux being collected by metal 
plates (8) foreseen inside the trolleys (7), in 
such a way that the latter are accelerated in 
the zone of the means (9), without any phys- 
ical contact being exercised on them. 

2. An apparatus according to claim 1, character- 
ized in that the at least one means (9) is a 
linear electric motor. 

3. An apparatus according to claim 2, character- 
ized in that a linear motor (9) is foreseen 
immediately before the product (P) loading 
zone, to guarantee always the presence of 
pockets (6) in such zone. 

4. An apparatus according to claim 2 or 3, char- 
acterized in that a linear motor (9) is foreseen 
in the collection and grouping zone for the 
trolleys with pockets (6) filled with products 



(P), in order to facilitate the evacuation of the 
trolleys after the products have been expelled. 

5. An apparatus according to claim 1, character- 
5 ized in that the said plates (8) are of copper. 

6. An apparatus according to any one of the 
previous claims, characterized in that the said 
endless conveyor (T) consists of two double 

70 lateral chains (10), in which the external rollers 

(17) are guided by special chain guides (11) 
and receive their motion by means of toothed 
sprocket wheels (12) foreseen at one end of 
the endless conveyor, while the inner rollers 

75 (18) guide the trolleys which, although they are 

idle, move forward along the conveyor path by 
the effect of their own weight, an indepen- 
dently operated splined wheel (14) being fore- 
seen at the end of the conveyor (T) opposite to 

20 the one where the sprocket wheels (12) are 

foreseen, provided with seats (19) for collect- 
ing the trolleys (7). 

7. An apparatus according to any one of the 
25 previous claims, characterized in that between 

the apparatus itself and the said at least one 
feeding conveyor (3) of the product (P) two 
variable speed belts (2, 1) are positioned, 
along which photoelectric cells (4) are located 
30 for detecting the distance between the pro- 

ducts, which can be varied by varying the 
speed of the belts themselves. 

8. An apparatus according to claim 7, character- 
35 ized in that on the final length of the said 

conveyor belt (1 ) two lateral belts (5) are fore- 
seen which can move slightly in the advancing 
direction of the collection pockets (6) in order 
to facilitate the introduction of the products (P) 
40 into the pockets, with particularly high speed. 

9. An apparatus according to claim 7, character- 
ized in that the rotational speed of the said 
splined wheel (14) varies according to the 

45 speed at which the product is fed. 

10. An apparatus according to any one of the 
previous claims, characterized in that it is pro- 
vided with more than one feeding line (3) and 

50 with a toothed belt (20) which is fed in phase 

by the splined wheel (14), in such a way that a 
pocket (6) is set in correspondence with each 
line (3) regularly feeding a product (P). 

55 
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